This paper studies corporate performance in the aftermath of the global crisis by examining 6,581 manufacturing firms in 48 developed and developing countries in 2010, identifying factors of resilience as well as vulnerability. Based on a cross-sectional analysis, the results show that pre-crisis leverage and short-term debt have had negative effects on the speed of the recovery, while asset tangibility has had positive effects. The negative effect of leverage is non-linear, being particularly strong in firms with high precrisis leverage. Furthermore, the effects are different for advanced and emerging market economies. The paper also shows that the macroeconomic framework critically matters for firm growth. In particular, in countries that have allowed the exchange rate to depreciate, firms have had a faster recovery in sectors highly dependent on trade. JEL Classification Numbers: D22, G01, G30, G32, F30.
I. INTRODUCTION
The 2007-09 crisis that originated in developed economies quickly turned into a global recession with exceptional declines in output, employment, and trade for most countries. 2 However, the impact on economic activity has varied widely across countries. 3 This may reflect differences in exposure and vulnerability to the real and financial shocks emanating from financial centers, and may reflect heterogeneity in macroeconomic and institutional frameworks, as well as in policy responses. At the firm level one would expect heterogeneity between and within countries. Within each country one would expect a large variation in corporate sector responses to the global financial crisis. These differences would possibly depend on firms' economic sector, international exposure to trade and finance, debt ratios, cash holdings, and/or geographical location, and also on each country's policies and institutional frameworks.
Even though most of the existing literature focuses on studying the causes and transmission mechanisms of the crisis, 4 a small literature is emerging that studies the recovery after the 2007-09 crisis emphasizing some salient features.
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For example, the International Monetary Fund's (IMF's) World Economic Outlook (April 2010) studies the multispeed recovery that is taking place across the globe, with Asian emerging economies leading the recovery and European economies lagging behind. Overall, only empirical studies at the macro level assess the beginning of the recovery phase. However, there are no substantial micro-level studies on factors affecting the recovery after the crisis.
The main goal of this study is to characterize firm performance after the crisis (the recovery period), searching for factors affecting vulnerability, as well as factors of resilience. To do this, the paper assesses the impact of pre-crisis firm-level variables such as size, leverage, tangibility, and short-term debt, as well as sector and country characteristics such as trade sensitivity and devaluation during the crisis, on corporate performance in 2010.
The results suggest that higher levels of pre-crisis leverage and short-term debt have negative effects on firms' real sales growth in the recovery, whereas tangibility (defined as the ratio of fixed assets to total assets) has positive effects. The negative effect of leverage is non-linear, being particularly strong in firms with high pre-crisis leverage. The results also show that the macroeconomic framework critically matters for firm growth. In particular, firms in countries that allowed the exchange rate to depreciate during the crisis have had a faster recovery in sectors highly dependent on trade. These results are consistent with the theoretical literature on corporate behavior that studies how certain firm characteristics and financing decisions affect performance. One focus of this literature is firms' use of leverage and collateral, and the effects of leverage and collateral on firm performance; 6 and another is the dynamic relationship between firms' growth, their size, and their financial decisions. 7 The rest of the paper is organized as follows. Section 2 briefly summarizes the empirical approach as well as the main variables of interest. Section 3 presents the data and section 4 the descriptive statistics. Section 5 discusses the main results, a number of alternative specifications, and the robustness tests. Finally, section 6 concludes.
II. EMPIRICAL STRATEGY
The goal of this paper is to characterize corporate performance after the global crisis, searching for factors affecting resilience as well as vulnerability. In an environment of stressed credit conditions, firms may be affected by the higher cost of credit, particularly those that have high levels of leverage and short-term debt.
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On the other hand, firms that rely more on tangible assets may fare better as a result of their ability to pledge collateral in securing external financing (Braun, 2003; Claessens and Leaven, 2003) . Therefore, to characterize corporate performance after the global crisis, the following ordinary leastsquares (OLS) cross-sectional regression model is estimated: Tang  Lev  Size  Growth   ,  ,  ,  3  ,  ,  ,  2  ,  ,  , (the ratio of short-term debt and the portion of long-term debt payable within one year to total debt). To minimize the problem of endogeneity, all the explanatory variables are measured as of 2007 (unless otherwise indicated), so their values are determined prior to both the crisis and the recovery. To account for the depth of the fall, To alleviate the problem of spurious results based on outliers, values above the 97.5th percentile and below the 2.5th percentile for each variable by country at the firm level are discarded.
The next subsection describes the variables of interest in more detail.
A. Explanatory Variables
Consistent with the existing literature in the field, a set of firm-level variables that affect corporate performance are included: firm size, leverage, tangibility, and short-term debt.
Size
The literature that assesses the impact of size in firm performance finds ambiguous effects. For example, Cooley and Quadrini (1999) develop a model in which smaller firms experience faster growth, higher rates of job creation and destruction, and lower survival rates. In this model heterogeneous and long-lived firms solve a dynamic intertemporal optimization problem in which financial factors are crucial for growth, job reallocation, and exit. The study links the patterns of firm growth with financial decisions (the optimal amount of debt). Still, larger firms tend to be older, more reputable, and have more collateral, all of which amounts to diminishing the risk of default and the corresponding costs. In addition, larger firms typically have better and more transparent accounting systems, an asset in the face of informational frictions vis-à-vis creditors.
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Leverage
This variable may affect firms' growth prospects in many ways.
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One would be that high leverage may reduce a firm's ability to finance growth; for example, Bernanke, Gertler, and Gilchrist (1994) develop a model in which an adverse shock may worsen financial conditions significantly, impairing firms' access to credit. The resulting declines in spending or production exacerbate the economic downturn. Kiyotaki and Moore (1997) and Bernanke et al. (1994) demonstrate that leverage plays a crucial role in ability of the financial accelerator to magnify these negative shocks. Other studies focus on how the departure from optimal leverage affects productivity and growth. Coricelli, Driffield, Pal, and Roland (2009) , based on a sample of emerging economies, find that leverage positively affect TFP growth but only below a certain level. Leverage beyond that level adversely affects growth.
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Tangibility
On the importance of tangible collateral, Kiyotaki and Moore's (1997) seminal paper develops a model on how credit constraints interact with aggregate economic activity in which durable assets play a dual role: as factors of production and as collateral for loans. The model assumes that borrowers cannot be forced to repay their debts and therefore, in equilibrium, lending occurs only if it is collateralized. This collateral requirement amplifies business cycle fluctuations. Borrowers' credit limits are affected by the prices of their collateralized assets, and at the same time, these prices are affected by the size of their credit limits.
12 This captures, among other things, firms' ability to pledge collateral in securing external finance.
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In the particular context of a crisis, high levels of tangibility variable seem to be important for post-crisis performance, because in the presence of adverse selection, the posting of collateral reduces the cost of debt. For example, Braun and Larrain (2005) find that during crises, the impact of recessions is significantly larger among firms in those industries that rely less on hard assets.
Short-Term Debt Ratio
The "maturity mismatch" hypothesis states that capital market frictions and distortions may induce firms to take on debt with relatively short maturity. When these conditions change, these firms (unable to renew their debt) find it difficult to access the credit market again, generating adverse effects on investment and production. 14 Consequently, it is expected that the short-term debt ratio has a negative impact on firm's performance. 11 See also McConnell and Servaes (1995) , Berger and di Patti (2003) , and Driffield, Mahambare, and Pal (2007) . 12 For a more extensive review of the literature on collateral and asset prices, see Kiyotaki and Moore (1995) and Gertler (1988) . 13 See Braun (2003) , and Claessens and Laeven (2003) 14 Empirical literature shows that excessive reliance on short-term debt may render an emerging market economy vulnerable to a financial panic. For example, see Chang and Velasco (1999) , Furman and Stiglitz (1998) , Radelet and Sachs (1998) , and Sachs et al. (1996) .
III. DATA DESCRIPTION
For the purpose of characterizing firms' growth during the recovery, a database has been compiled containing data for 6,581 publicly listed manufacturing firms in 48 countries (21 advanced economies and 27 emerging economies; see Tables 1 and 2 ). The sample has been restricted to firms in the manufacturing sector (Standard Industrial Classification [SIC] codes 200 to 399), to enable the study to exploit the fact that they share certain characteristics, allowing for a robust analysis. Financial firms, for example, such as banks and insurance companies, are excluded because they differ from manufacturing firms in many aspects: first, leverage in financial firms is influenced by investor insurance schemes, which is generally not the case among manufacturing firms; second, debt-like liabilities are not comparable in the two sectors; and finally, regulations such as minimum capital requirements that affect primarily financial sector firms rather than those in other sectors may directly influence those firms' capital structure.
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The data employed in this study are based on annual reports from Worldscope (Thomson Financial), a data set that compiles publicly traded firms' balance sheet information. This data set is balanced, meaning that all firms have observations for all variables.
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The data set covers mostly large firms, essentially because they must be listed on a stock exchange to be included, and these firms tend to be large. Furthermore, the database allows for sectoral analysis of firm performance exploiting the SIC industry grouping.
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IV. DESCRIPTIVE STATISTICS
Although the sample used for the study is restricted to publicly traded firms, there is nevertheless great heterogeneity across sample firms regarding their growth before, during, and after the crisis. Table 3 reports the principal descriptive statistics for the main variables.
Median annual growth (percentage change in real sales) in 2010 among sample firms was 4.36 percent, substantially above the one during the crisis (-5.5 percent in 2009) but still below the 2007 median (around 8 percent). Statistics by degree of development show that advanced economies' corporate sectors suffered more than those in emerging economies. The median growth rate for firms in advanced economies in 2010 was around -3 percent, and the decline during the crisis (2009) was about -8 percent, whereas for firms in emerging 15 See Zingales (1995, 1998) . 16 The balanced data set allows tracing the behavior of the firm; this study assesses the performance of firms in the aftermath of the crisis; all firms in this paper survived the crisis. Alternative to this specification would be to construct an unbalanced panel, focusing on industry dynamics, particularly firms' entry and exit rates. 17 For more information please see http://www.osha.gov/pls/imis/sic_manual.html.
economies, the growth rates were significantly higher (9.5 percent in 2010 and -3.8 percent in 2009).
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The density distribution of corporate growth in 2007 shows that corporate performance in advanced economies was clustered around the mean and that in emerging economies presented a wider distribution around the mean (representing very heterogeneous behavior), whereas in 2010, the tails of the distribution for advanced economies were fatter (particularly the left one). Figure 2 shows the density distribution of corporate growth in 2010 above and below the median leverage. Interestingly, the median real sales growth in 2010 for low leverage firms was 6.3 percent, while growth was only 1.9 percent for high leverage ones. The pattern repeats when the sample is divided between emerging and advanced economies; the median real sales growth in 2010 for emerging economies was 11.8 percent for low leverage firms (below the median leverage) and 6.4 for high leverage ones; and for advanced economies -2.1 and -3.8 respectively.
Furthermore, Figure 3 shows that during the collapse (2009), more than 60 percent of sample firms had negative growth (yearly percentage change in real sales) compared with around 37 percent in 2010. This decline was more pronounced in advanced economies, where 66 percent of sample firms had negative growth in 2009, compared to 55 percent in emerging economies. At the end of 2010, the percentage of firms with negative growth was still higher in advanced economies (46 percent) compared to that in emerging economies (35 percent).
Regarding the characteristics of sample firms, the pre-crisis (2007) median for firm size (measured as the natural logarithm of total assets, in U.S. dollars) was higher in advanced than in emerging economies (almost 6 versus 4.71). The level of leverage (total liabilities over total assets) was also higher in advanced economies in 2007 (0.52 versus 0.50), reflecting a higher level of indebtedness before the crisis. With respect to tangibility (the ratio of fixed assets to total assets), this characteristic was higher among sample firms in emerging economies than among those in advanced economies (0.34 versus 0.26), and the short-term debt ratio (short-term debt over total debt) was also higher among firms in emerging economies (0.7) than among those in advanced economies (0.5). Table 4 reports the baseline results obtained by exploiting the full sample of countries (48), and Tables 5 and 6 show the results for emerging (27) and advanced (21) economies, respectively.
V. EMPIRICAL FINDINGS
The first result that should be highlighted is that there is a statistically significant and economically meaningful negative effect of pre-crisis (2007) leverage on 2010 corporate 18 Specifics regarding the statistics for corporate performance during the crisis can also be found in Laeven and Valencia (2011) and Claessens et al. (2011). performance. An increase of 10 percentage points in a sample firm's leverage decreases its real sales growth, on average, by almost 0.7 percentage points (the median growth among sample firms is around 4 percent). The finding of a negative relationship between leverage and firm performance is consistent with Bernanke et al. (1994) , Lang et al. (1996) , and Bleakley and Cowan (2009) .
A second result to be highlighted is a statistically significant and economically meaningful positive effect of pre-crisis tangibility ratio (fixed assets over total assets) on 2010 firm growth. An increase of 10 percentage points in firm's tangibility is associated with an increase real sales growth, on average, by around 0.8 percentage points (Table 4) . The literature highlights channels through which tangibility may affect corporate performance. 19 Interestingly, there is a statistically significant and economically meaningful negative effect of pre-crisis short-term debt (over total debt) on 2010 corporate performance. An increase of 10 percentage points in a firm short-term debt ratio decreases its real sales growth, on average, by over 0.3 percentage points (Table 4) . The results show a small but statistically significant rebound effect (firms' growth in 2009) and, on average, a statistically non significant effect of firm size (Table 4) .
Additionally, it is of interest to compare the performance of firms in emerging and advanced economies after the crisis for many reasons: first, the crisis started in advanced economies; second, the overall recovery has been faster in emerging economies (particularly those in Asia and Latin America), and the banking sectors in some emerging market economies have proven more resilient. For example, Kamil and Rai (2010) find that during the global crisis, lending to Latin America was more resilient compared to lending to other parts of the globe.
When the emerging and advanced economies subsamples are examined, a number of findings emerge as salient: first, an economically meaningful and statistically significant negative effect of leverage is present in both subsamples and is slightly larger in the subsample of emerging economies (Tables 5 and 6 ). This is consistent with the literature on capital structure (e.g., see Driffield and Pal, 2009; Coricelli et al., 2009) , which indicates that for developing and transition countries, high persistent levels of leverage (defined as persistent deviations from an optimal level) may be a sign of market imperfections, which may prevent an instantaneous adjustment of the actual leverage to the desired leverage level, and regulatory weaknesses in issuing debt.
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Second, although there is a positive and statistically significant effect of tangibility among sample firms in emerging economies (around 1.1 percentage points; see Table 5 ), the effect is not statistically different from zero in the advanced economies subsample (Table 6) . These results are consistent with those in Kannan (2010) and Braun and Larrain (2005) , which find a significantly larger impact of recessions for those industries that rely less on tangible assets.
Third, there is a negative and statistically significant effect among sample firms in advanced economies of around 0.6 percentage points for each 10 percentage point increase in the shortterm debt ratio (Table 6 ). The effect is not significantly different from zero, however, for sample firms in emerging economies (Table 5 ). The finding that the effects of short-term debt ratio are stronger (more negative) in advanced economies than in emerging economies was unexpected. Theory states that firms in emerging economies have less access to financial markets and then should rely more on short-term financing. Therefore, one would expect a more negative effect of short-term debt on firms in emerging economies.
With respect to firm size, the effect is ambiguous; there is no statistically significant effect on performance for sample firms in emerging economies, whereas results show a statistically significant negative effect of this factor on performance for sample firms in advanced economies. The literature that looks at firm size presents two effects: the first is that large firms have better access to credit, so the size should impact positively on performance, while the second states that as a firm becomes larger, then the productivity should fall. The second effect appears to be the predominant one for the sample firms in advanced economies.
Finally, the rebound effect is stronger for sample firms in advanced economies, probably reflecting a deeper fall, on average, among these firms in 2009.
A. Nonlinear Effects of Leverage
A number of theories suggest that an increase in leverage will increase corporate risk and thereby raise the cost of external funds (Merton, 1974) . Higher funding costs, in turn, may reduce investment and depress future cash flows and output, and thus may trigger a slowdown. Moreover, financial accelerator theory, as in Bernanke, Gertler, and Gilchrist (1994) , suggests that high corporate leverage can make slowdowns more severe by amplifying and propagating the initial shock. On the other hand, leverage will increase the probability of bankruptcy only if it is not offset by improved growth expectations or more favorable debt contract terms. This suggests that the vulnerability of the corporate sector in a particular economy to economic shocks and thus the likelihood and severity of recessions in that economy should be related to a combination of corporate leverage and other fundamentals, such as current macroeconomic and policy conditions and future growth prospects. Therefore, it is of interest to assess the existence of a threshold effect in regard to leverage, to investigate whether the effects of leverage on performance are different depending on whether leverage is low or high.
Hansen (2000) develops a methodology that identifies threshold effects and can be applied in this setup to investigate whether the effects of leverage on sample firms' 2010 performance (growth in real sales) differ with their level of leverage. Hansen's methodology has been employed in the literature; for example, Coricelli et al. (2009) exploit this methodology to endogenously determine the threshold value of leverage, beyond which higher leverage would lower total factor productivity growth.
The general threshold regression model, following Hansen (2000) , takes the subsequent form:  depending on whether the threshold variable is smaller or larger than the threshold ; this is the value that needs to be estimated.
For the purposes of this study, the threshold regression model takes the following form:
This is a special case of the threshold regression in which the variable in question (leverage) serves as it own threshold variable.
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The rest of the variables employed are the same as in equation (1).
In an OLS model with fixed effects,  can be estimated through a grid search procedure, picking the value that maximizes the log-likelihood function. With threshold value  thus determined, one can test 0 :
, using the likelihood-ratio test. The p-values have to be constructed using the bootstrap method, since the likelihood ratio test statistic has a nonstandard distribution.
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In this particular case the grid search is conducted over the 0.30-0.95 leverage interval (median leverage is 0.51), and the threshold value identified is 0.483 for the full sample. Then, using the bootstrap sample, the model under the null and alternate is estimated, as well as the likelihood ratio statistic F. This procedure is repeated many times, and the percentage of draws for which the simulated statistic exceeds the actual is calculated.
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The null of no threshold is rejected at the standard critical values. Table 7 reports the results of this specification-column (1) for the full sample of countries, column (2) for emerging market economies, and column (3) for the advanced economies. The results show that for leverage beyond 0.48 (full sample), an increase of leverage of ten percent is associated with a statistically significant decrease in real sales of 0.1 percentage points.
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These results are consistent with the literature.
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B. Robustness Tests: Trade Sensitivity and Real Depreciation Effects
This subsection focuses on the effects of the depreciations that occurred during the global crisis on the 2010 performance of sample firms. Theories of exchange rate regimes describe the channels through which the exchange rate may affect a firm's performance, through both a liability effect and a competitiveness effect.
On the liability side, exchange rate movements in an economy may have large valuation effects (e.g., see Agénor and Montiel, 2008) , depending on the currency structure of indebtedness of the firms in the economy. In a scenario in which domestic firms are highly indebted in foreign currency whereas their assets are denominated in local currency, an exchange rate depreciation would increase the domestic-currency value of firms' foreign liabilities and reduce their own net worth, thereby raising borrowing costs and triggering a contraction in investment and output.
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On the other hand, exchange rate movements (particularly depreciation) can affect (improve) the competitiveness of firms that produce goods domestically but sell them abroad, especially those firms in which factors of production such as wages are denominated in local currency.
Countries subject to fixed exchange rate arrangements have had greater difficulties during the recovery phase from the 2007-09 crisis; 27 for the sample of 48 countries in this study, countries with fixed exchange rate regimes grew in real terms on average -3.5 percent in 2009 and around 2 percent in 2010, whereas countries with flexible exchange rate regimes grew in real terms on average -0.6 percent and 5.4 percent, respectively, in those same two years. 28 Therefore, one would expect, depending on the liability and competitiveness effects, that those firms in sectors sensitive to trade would indeed perform better (if the competitiveness effect dominates the liability one) after a real depreciation than other firms.
29
To assess this effect, this subsection exploits regression (1) and adds a term interacting a sector-level measure of trade dependence (trade sensitivity) with a measure of real depreciation during the crisis, using the percentage change in the real effective exchange rate (REER) during 2007 and 2010:
Real depreciation is accounted for by exploiting the change in the REER, 30 an average of the bilateral real exchange rates between the country and each of its trading partners, weighted by the respective trade shares of each partner. Table 8 reports the result of this specification-column (1) for the full sample of countries, column (2) for emerging market economies, and column (3) for advanced economies. Results show a consistent positive and statistically significant effect of the interaction between real depreciation and the trade sensitivity coefficient for the whole sample and both subsamples; a 1 percent depreciation in the real effective exchange rate generates an increase of 0.5 percent in the real sales growth (recall that the median growth is 4.36 percent) for the full sample for the firms in sectors more opened to trade; this effect is even stronger in advanced economies (around 0.8) and it does not differ for highly leveraged firms. These results highlights that, in this particular exercise, the competitiveness effect overpowers the liability effect.
Other robustness tests were also performed in this paper. This study establishes comparisons to the pre-crisis period by using the year 2007. One might argue that, for some countries-for example, the United States-2007 was already a year of financial distress. Even though this study does not include the United States, it is nevertheless interesting, for robustness purposes, to assess whether the results of the study hold if 2006, rather than 2007, is used as the pre-crisis year. As it turns out, the results when 2006 is used as the pre-crisis year (not shown) are consistent with those obtained when 2007 is used. Furthermore, the results are consistent with the use of alternative measures of leverage (total debt over total assets) and performance (EBITDA).
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Additionally, other specifications were tested allowing for nonlinearity of the other explanatory variables, finding non statically significant results.
VI. CONCLUSION
Although the 2007 crisis started in just a few developed countries, the ensuing global recession spread rapidly to developing countries through financial and trade channels. The original shock in the U.S. financial system led to the disruption of the financial systems of several advanced European economies and others around the world. Gradually, this shock was transmitted to the real economy, with the financial crisis inducing an exceptionalcontraction in economic activity, trade, and international capital flows. In turn, the corporate sector responded to these shocks. This paper is one of the first to examine firms' recovery after the crisis using micro-level data for a broad sample of emerging and advanced economies. Applying a well-established methodological framework, this study finds evidence that firm-specific characteristics such as size, leverage, tangibility, and short-term debt ratio have indeed had an impact on postcrisis firm performance.
Furthermore, the study finds evidence that leverage has a strong nonlinear negative effect on firm performance. Additionally, the results show that macroeconomic policy matters for firm growth. In particular, in countries that have allowed their exchange rate to depreciate, firms have had a faster recovery in sectors highly dependent on trade. 
Growth Stdebt Significance (p-value): * 10%, ** 5%, *** 1%. 
Appendix. Data Sources and Definitions of Variables
The principal source for compiling the database employed in this study is Worldscope (Thomson Financial), a data set that compiles publicly traded firms' balance sheet information. Inflation and REER data have been gathered from the IMF's International Financial Statistics. Variables that are expressed in real terms are deflated by using the CPI of the country where the firm is located.
Sales: gross sales and other operating revenue less discounts, returns, and allowances (net sales or revenues, WS 01001).
Leverage: ratio of all short-and long-term obligations (total liabilities, WS 03351) to total assets (WS 02999).
Tangibility: ratio of fixed assets to total assets, with fixed assets defined as gross property, plant, and equipment less accumulated reserves for depreciation, depletion, and amortization (WS 02501).
Short-term debt: ratio of short-term debt and the portion of long-term debt payable within one year (WS 03051) to total debt (WS 03255).
